JSTOR is a not-for-profit service that helps scholars, researchers, and students discover, use, and build upon a wide range of content in a trusted digital archive. We use information technology and tools to increase productivity and facilitate new forms of scholarship. For more information about JSTOR, please contact support@jstor.org. 1976) . Despite appearing to be asleep, three-to fourfold elevations in standard Vo2 were seen in lizards with lightweight, transparent respiratory masks. Vo2 was also measured during treadmill exercise at speeds from 5 to 15 m min-' and during bouts of maximal exercise. Varanus gilleni has the highest factorial aerobic scope (27.5) of any lizard examined to date. The cost of transport in V. gilleni is relatively high and may relate to short limb length. Pulmonary ventilation and gas exchange (VE, V02, VC02) were simultaneously measured at 25 C, during warming from 25 to 35 C, and again after several hours at 35 C. Air-convection requirements for CO2 and 02 were independent of temperature. The patterns of lung ventilation suggest that arterial PCo2 and pH are constant with rising temperature, behavior that is common to that in large varanids and in contrast to that in other reptiles.
INTRODUCTION
Lung ventilation in large varanids responds to changes in body temperature in a different way than has been reported for lizards of other families: the ratio of minute volume (VE) to Vo2 is independent of temperature (Wood, Glass, and Johansen 1977; Wood et al. 1981 ). This pattern achieves a relatively constant 02 extraction efficiency over a range of temperature as well as a relatively constant lung P02. It has been suggested that the relatively constant lung PO2 serves to support 02 delivery to tissues during activity (Wood et al. 1977) . These patterns of ventilation may also produce a relatively constant relationship between lung Pco2 and body temperature. The constant lung PCO2 is reflected in temperatureindependent arterial Pco2 and hence in relatively constant arterial pH despite temperature changes (Wood et al. 1981 ).
The present study was done to see whether some of the physiological features of large varanids are shared by one of the smallest members of the family. The lizards were fasted 2-3 days before exercise on the treadmill. At the onset of fasting, plastic collars for the attachment of respiratory masks were glued on to the necks with silicone sealant. Lizards were then placed in a temperature-controlled cabinet at 35-37 C under the previously established photoperiod. On the day of measurement of V02 during exercise, clear plastic masks (snap-cap vials) were placed over the head and sealed to the collar. Air was drawn through the masks by the lizards for the remainder of the day. Flexible latex tubing was attached to the mask for routing of incurrent and excurrent air. The tubes were positioned above and in front of the exercising lizards so that the combined weight of the tubing and mask did not interfere with locomotion.
The lizards were run on a treadmill in a 37 C room. All measures of Vo2 for exercising lizards were obtained during the first half of photophase during a 3-day period. Vo2 was measured with the same open-circuit system described for the standard metabolic rate (SMR) measurements.
Each day several treadmill speeds were used for each lizard, the slowest speed being used first. Steady V02 values were typically obtained after 3-10 min of running. These steady-state values were then recorded at 30-s intervals for the next 4-14 min. If steady-state values were achieved at the slower speed, then treadmill speeds were increased gradually to the next desired level. Steady-state values were recorded as before. Cloacal temperatures of the lizards were measured on cessation of exercise. Lizards cooperated if treadmill speeds were not changed rapidly and if speeds were set at sustainable levels. Occasionally, a lizard could not be coaxed into walking even at low speed; these trials were discontinued for the day. We feel that we were unable to coax the lizards into attaining their maxi-mum aerobically sustainable speed since we could never fatigue individual lizards. Their refusal to walk with increased velocity was due to their behavioral disposition and not to exhaustion. In an attempt to elicit Vo2max, we agitated the lizards by prodding and grabbing them repeatedly. Vo2max was obtained within the first couple of minutes.
VENTILATION MEASUREMENTS
We simultaneously measured gas exchange (Vo2, Vco2) and ventilation frequency (f) and tidal volume (VT) in lizards fitted with masks and placed in a wholebody plethysmograph. A description of this system can be found in Bickler (1981). The lizards were fitted with the collars to the masks 2-3 days prior to a trial. Before an experiment, the lizards were placed in the plethysmograph and allowed 2-3 h to settle. During this time the Tb of the lizard (monitored via a fine thermocouple in the cloaca) was maintained at 25 C by adjusting the temperature of the plethysmograph water jacket. Ventilation and gas exchange were then measured for I h at 25 C, during warming to 37 C (duration of warming = ~-2 h), and 2-3 h after 37 C had been reached. We have not corrected tidal volume and gas exchange values for the differences in body mass among our specimens.
RESULTS

STANDARD METABOLISM
Standard Vo2 at different body temperatures is summarized in table 1. There were no consistent differences in Vo2 between lizards of different mass when these data were expressed on a mass-specific basis. The mean + SE Qlo for standard Vo2 between 25 and 37 C was 1.97 + 0.11. Vo2's from lizards with masks were three to four times greater than those in lizards without masks. Behaviorally, the masked lizards seemed to be asleep, but their bodies were not as limp as those of the unrestrained lizards.
EXERCISE METABOLISM
Overall, the regression equation relating speed to Vo2 was V02 ml kg-l h-' = 3,144 + 64 m min-' (r = .28; n = 20). When data for individual lizards were analyzed separately, however, velocity was significantly related to running speed ( fig. 1) . The most complete data set, that for a 37-g male, was described by the equation Vo2 ments (VE/Vo2) are shown in figure 3. These ratios were independent of temperature (analysis ofcovariance with F-test = P < .001). After reaching 37 C little or no further changes in air-convection requirements were seen over the next several hours.
Hence, ventilation is quickly matched to gas exchange, and no time-dependent thermal acclimation of the respiratory system occurs within this range of temperatures and for these rates of temperature change. Mean + SE pulmonary respiratory ex- Varanus gilleni exhibits one of the highest factorial aerobic scopes of any vertebrate studied to date, owing, in part, to its relatively low standard Vo2. Therefore, we do not believe that standard Vo2 bears any direct causal relationship to maximal aerobic capacity in lizards. Another striking example is that of the iguanid Dipsosaurus dorsalis. Its SMR is comparable to that of other iguanids, yet it greatly exceeds other family members in its aerobic capacity (table 3). At the other end of the spectrum is Physignathus lesueri (Agamidae; mean mass = 549 g) with a similar resting metabolic rate (Wilson 1974 al. 1977, 1981) . Constant blood PCo2 with rising temperature means that the total CO2 content of the blood decreases with rising temperature. Changes in the respiratory exchange ratio were not seen, however. This suggests that changes in the total CO2 content of the various body-fluid compartments, if they indeed occur, must involve exchanges between compartments rather than net changes in total CO2 content between the animal and environment via the respiratory system. 
